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S fend (chamber) 00 96 S C-| JUitHTkii »991tiia S(¥byoi>:S| € 

t}0£ oi^oixib mmsi. ^^3\msi uiqou mtia^ m ss?(top flow) sr^si 

&iS!Ei(injector)e »ISS SiUKW SOIQ. 

eaioil ecM astoi ^©son tuei /jisg ggsi :)h& a «ejg :>ifesj3ii sjb i!4iXH gopj s^e 
£ grssia^i. oi&ie^ ti^jn so»si pusr sbss ^ssi uist^s! a^^oi a:ii st 

ggjsjog ysai ^101 in (wafer) 3 ^SOD »aOB 22 fi}9|2| gat « 0121 

may (patterning) ^21 :»JSX|SJg gCH S2!S£(LSI: Large Scale Integration)^ 

M, §^ SI ]IHEiy(patternino) §S| g§8 Kbi(chaigber)S HSAU:^ 

S6(process ondule) UIOilAI OI^CHSQ. 

Oia ^Ue S£A||^ SIS ^^Sf^ 3900 COB^ Q^S^JII ess ^^XIH £12U, 01 S SlU 

SI 0D£ ^¥?( &(doiie) I'm^ 8b|(chant)er)B SSS^b SUIS ESAil^ SSOil 016(01 ^3 

aa. olfe E ion eais aoi n ui¥oii ?iioiih(i)pj 8>atgoi, «5i ?aoiffl(i)2i ^aoii s}B|i 

gstSITIU 0|g ]IHay(patterning)8(b SSI »BI SSOl &1!9^ gSIS S}§S7ie! 

SIUf(chaRt)er)(20)», aui(20) UIOI/H ^^8t& SSSj 5SS :7|»ISSS XIS8(b 
93»(40)S SSSCH 2(a. 

OlttI □ L«¥0|| XISI Oi^SeJ 9II0|IH(1):>J 8.n^aO| Olg J\S tIEISffe StH(20)te, 3 Ul¥Oil 

g§SE2i uig2!e :7ixife e^ffl§2j oi¥uiioi:i;{20b)a. s(¥Byoi^2i ^¥0H geate 

fl*(quart2) §S| fflSS OI¥0|X|fe S(donie) 8^21 ^¥9lb|(20a)S S»8J01. 3 y¥Oy 2l¥a S 
BJ@ SSjolH Si^QI. ^I'l 3lil(20)S| L||¥ €2.^011^ ^(30)01 fiXiaOi □ ^QOD ^^3^ 

9110101(1)21 mxi ai SEB mo\9yi sa. 

E& Oiaie ai!H(20)0D& 7(^»SSfl(40)£¥E) fifiSSOi SSS ^ SIE«^ gBOl QSS 

§33(42)3. 3 l«¥S| 7|)afi lfllfiSS£M| g^^S fllOie 4- S(E« 8(b Iflie9(62) ii □ ^BOIl 
¥tiS eH(60)B SS8II1 SlbEl, ^Sl 7f^»39fl(40)og S<SS €33(42)2] BBS ^I^i 

8UI(20)S| ^¥9|t>|(20a)2| UlQOfl UtiS e!a!Et( injector) OB Q990I :7iaS8S atfl(20) UISi S 

oiipi s^e ejaiEife PiHigasi age ^<i^s 9i6toi s^r «¥9itH(20a)2i ma §«¥(« ^aaoi 

?II0IDI(1)2| 5{^¥0UAI 3 Piaig§!§ SWSffe & SS^(top flow) aa!a(22)S MS 

9^ 3io\ ijet^aQi, D sa^ eai& Af^inEs e^ kse s asrmpy ?s :'(%8ixi& a 
e ?i»iss2i e@ev ^^ob siss ss^oici. 

oiaer si8>^a atHS hsai^ sedos axi ai(30)si ^aoi «iois(i)7f 

d atH(20)7> Binsa, ^71 UI(I3(62)2| ttBOfl ¥^8 BIS(60) SB 8« 8tH(20)S| U¥ «3§ 
2^6(70 SBS! 9. 7(^7a93»(40)0a SSS §33(42) SI 3 fiS¥ aa!ei<22)B SOB 8 

ui(20) US ^ei a(tfs ^insBsi »<«e^S£s noioKDB :>\9. 3!oic(. 

3aiu oieie ss>^a s g4f2i ^¥?iai(20a)B sesife ai«(20)fe s :jiw sass :jixi2 afe 

Ql. Olfe ^81 ?IIOIffl(1)2|^aoil 9»S e*fgf a (Atomic Layer Deposition : ALD)S£ s|e{S gate 
3¥0il SieiSt:'!! il^Sc S3S nn(purge) Si S ^^121 93 gOiQ. 

sne sstgieoie^, mum z»2i sfi}e»§s oisea^ sob sioiai gte^^a 

9e}7l^ea^(cheiiical vapour deposition : CVD) g[eii(.^M8(U. 8^21 a^Di^S^ SfeiOj Q4'2| 
Om SABB SAIOB am us ?S18>0|. 9BOIOi2| ^»OB/ci 9t^9 e.»8^dBB flOISIOfl gsfSI^ 
SSI. 8IU2I :7|»SSS StH US 9 OIB QIXI(purge)8(0| 7(83 ffl0iai2| ^¥011 Sai 

^°s. a^s 7ines 5WAi?i:ii, oi^^ as ^lasss ^sisssm vboiusi ^aoBAia a 
i99^ sr&re^s is^ss sobai ^oisfct. 

Oiae SJfg §«f&aS SSa ?eafe ejaiS ^imejXKstep coverage) ^aoi DB? ¥4'8}01, 

^si s±s s^^oi a§8i ^4'& B|B}s :?e6ife 3301 Ptfes s!§§ i^iwa Slot exB ya 
□au omm ax(e esrsfesi i g §3^7ib Btn ?3a& 8^0^21 0.3 

U!z:OIQ(nai) 0|»0IS£. ¥1121 SfQIS ?e!!8»7| 9I8BAI^ ^31 1 S §9?7IB 4> 9 UXI 

a &48fOtO( y(, 01 3? 2» SSI 53^71 AfOiOB IB 2 7lttB 0iXI8»b £ 8(USI BTIB 

am sBscm SQ. 

^, GIB ESg SSIOI ggSia £ 2fe 33 eh^Bfe §S^7|g SSfl efBfg 7198101 

Ai2}oa me essi ^aib ^tm°s. eais Ai2>/g9 naissAi. eais wsj aoi a gges h 
;gi 1 Jim ^si b §9a ci^b S8h uioii swsfb si i oisis nTtsdi. c ssa ^ 
2 71^ & « OAi B §9a iiixie:)«B ssh amuisi xii 2 7i»ib nTisssMi 1 s §9 

?7I(T1)S ?3»2. 371 1921 §9^718 3 9 e»^8(7fl 9b SiOIQ. 

lOaAl a^ff E 121 a&5!a g 9321 3¥ 3im(20a)a 8f¥BIIO|^(20b)2| g«2S Ol^OIXIb. 
e Sf^2| &IS!Q(22)B SISS 8UI(20)B SSS^b SItHS °£AB:i SB(10)S SS»0| aX(S 

gsrg^ae ^Aig s^oii, 21 7iais§2i ^g)9:)fl 9 371 dfle3(62)2i greoii ¥^€ 8H(p)a 8 
6101 sm(2o) m¥2i B^7iaiB iHiioioiof sffecfl. 8321 at«(20)fe □ ui¥si a^oi ass oiai 

nXIB AI2>0| STB S^aOl 6!SIS Stb OIXIS 7|(]im7IE OI^Q. 

OlOB 801(20) Ul¥2| Bm 7iaiMg0l 3381 fflUgXI SfS g^Ollfe S»S S*}SaS 88B g3» 
6(b H^E SI ?4S» ?<tiiei» 7|Xlb e|B}S 7IQIB <^ StU. ES» fil» AI30I ilOIXI 
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a gtH(20) uioii>ki oipoixife Dmmm?isi aefe»ge ?^^as^?l mo\o\. mmso) ui¥ob ¥ 

S»2^e! 5 «6t2| ^¥9<bl(20a)S atH(20)OI aCH/H, e!a!a(22)M S3II gtt(20) LBS 

SAjs 3iai«a2i s a^si ^¥9tifl(20a) ojej «iJ9fe Eg, §6! a^as eais 

i>s S8ii8K« ^¥^2s asa »oi» saa^i goi aamn sjefoi ?egfe w. oife urn 
m s^si ^¥9iui(20a)si Li^esi 2i£e sae^oiE H01971 oias s^a shq. 

oiae gHiss HiB a^e a»s §*tsaoBe ess 3!8 omw. ay^e! ss»:)i^ga} sgg 

SSSOfl SIOIAIS ^Al SW(20)£| LHS^OI eOB 10^ atH(20) U12I 3^ ©33 £S XIIWPJ 01 



s ^ss a:'ia as ssiss sMggjpi ?i8k>i aee 2!2£. swa lhs^s aii:ffl»aAi. 2^ 
s Piagsa «if gAfpj ?jfe8jw ^si 3iagaa «fihAi B«9fe aws sjaar 4 afe s 



§ swsAi, a4»^ ^01 sojwfe gioi3i S6fa ^¥9it«a: s^i 4r¥9ii«a ^i*'^'^ 
?F>:»ssflo« 3f>;e§!s itfif «Aj»te B »^^a eiaiaa; ^ 
eofl geafe s»¥bBoi>:a: a¥Hi0i:4: ui¥oi s«tgcH. □ ^reoi e«{gte fljoiaa si 
SEfi ao(8>^ 2!S ss8»i= ass as&a. 

9{uia □ ui¥£ sias us a^ei 3!§ ^S2£ s^o. 

SEs ?j:f: Ais Qs swa :»isia, ?saoi wssja. woini 

e ttSOB CH& SU(8 AlOIIS a¥S £BS asmot ^ViVtm tiSSU. 

s B9S gws 4f¥ ?itHon ggf^s! s 8^01 ojy sra^i a^s ¥oishm. b as^ 

gr^a gisjEig ai§s> ^shs m^ uk ois s son sAimaa. 

EAiB a^a aoi oi^ 3 ui^oii ?iioiffl(i):)t e>*tg(M, a^i 9BoiiHa ^raoii ef^g §^m?|u oig 

IIJieia(patterning)mfe §a ^IS^ «a SSOl SSgfe SHIS e^SSPie! aw (chamber) (120) a. 

^-)\ abi(i20) LHoiiA) ^aisffe ssa ass 9ie ^lasas »safe ?j^flss«(i40)a asm 
2 siss 3?a gsf(^«)oia. 

OKU D m¥(Hi Ma a^gei ^oiffl(i):7> ej«fgoi oie ^la aamfe att(i20)fe. 3 ii¥od 
aggsa S2»s s^waa m¥u«oi>;(i20b)a, m¥UB0i;ia ^t?'-,.^^?^ 

®iii:)i(funnei)a^a 6f¥9itH(i20a)B ssmfe 3!S mfeH. oias «*¥31t«(iaOa) 81 » 

¥Wioi:^(i20b)a gsoii amo) abi(i20)a m¥fe a¥a sas sas so. 

e s »8Qi OS stH{i20)fe ^4=^ ^01 souife enHJi s^a ^¥3fW(i20a)a. 

^¥9ltfl(120a)a SfBOB SBgfe SSS^a m¥lfll0|:^(120b)g SSmfeOI. ^81 
^¥3ltH(120a)fe E 4a Si £ 4ba aoi aS^SSfe SB 8^, WSSjCt^Jfe aa2!2£ EAimas 

01 asgfe % ee! aaoi n y¥S ugsgfa sias s^s 3!S ^sss mfe 
a, oias utt a^a ^¥?iui(i20a)^ fia(quartz) ga aa£ oi#oisa. 

oiae 20131 e^fa ^¥9iw(i20a) ^¥?iw(i20a)a moon aegfe s»"Moi^l20b)oij. 
asH sagfe aBi(i20)a ui¥ s^^oyfe, ^boidkdb mnsjfe 2!(i3g)oi ^agoi 3 ^hob 50^ 
ffl(i):'j &«f9fe 01, oim ^:>\ ^(i30)OBfe bigsim^flfe ?aoiin(i)a ses aoie 4 ate 
¥oimte 3!oi m^sima. 

£» «3i awoite ase 3f^33ssa(i40)s ¥a iseaoi sai 4 as^. ^^i 
?f>:3(3ss« (140)01 ssoi essgte 3ea(i42)a. aw u¥a ^las "«e»2£*« aojsj 
te bHfta(i62) ai 3 SJ90B ¥fia asdeos asms ate ok a^e ?j^HSsa(i40)a 
aggte ssa(i42)a aes a«i(i2o)a 6f¥9iw(iaoa)a.u8!a ssoa f s 
6!a e!a!a(i22)ofl aagoi. Piasaa woioKDa si ^¥ooai 3 msss sm. sq. 

oiQi oiae eis!ei(i22)te pmgga aae ^e^s :>ffesf:»ii mte oia aa. aeis eais w 
a as A(«8fl£aoiu £te £ga §£ 3}gas 3anoo:»te nas^ a»^3 sioia. 

oiae :?fxite s wsofl ©s awa esAB>: ess sen »Ea wsmte sss s 
sma. ea a!(i30)a ^faon wiekdi B«tmoi att(iao)g aiaima. ™«3<|6^S,^f|°2 ^ 
ss an(ieo) §s SS8 abi(i20)a m¥ sas asm^i ssea. or^ pj:iHss«(i40)oi a 
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Si! SSa<142) a m ^J.^ gfi!2| 2!a!Q(i22)l goH 8tM(iaO) Ula. «fiiS :?l3aigi!2| » 

fif&gg sESfoj ols §6H ?aoiDi(i)i pjg, aei8ffe aom. 



S ttSOO IDS 3Ui(iaO)b □ ^¥?1U|(120a)0a as ¥OtSosA|, gU|(120) UlS) 9^ 

eol 6^:71 sw(i20) msi sssss soisf^ tan, I'inisssi a^e^s mo\e\^ 3!oi ?j 

SiSS 0\JihUt. 481 S ttSOII IDS ISti|(1»)^ 910101(1)21 ^eOO S^tSieS Mgot 

gfe tii. ^(130)21 ^eoii ^oiin(i)g e^sjoi gtH(i20)M aaisjs. oi^ a^et ^ 
ei2!e! sisf:Hi ai i :>\m ^gja, si i :)iai2i nixia, 1 2 ^aa, n 2 Piaa 



s ^ss ^5ia ire &a3^:>l 9Iofoj sma ^^^imon &^(ir?i g^e ^oigostti s.a a 

8(Pi sjas^oi uar m^zs. ^m^°^m m&^oi swoyAi eie<8iPfl m^s^ ^msusi stm 
a £j»3«e! flioia, ui¥ asia mo. 

mEiM swa LH¥oii 5«ate ^» a aiotsffe 3501 soisjoj aa th&b ^^si =? 

e§ * sife S!§s stfeca. me\ oiae s ssob oe supi a»s sataaoB 

e 4^ 2ia. 

oiou ntis mSiii ^nsi mZiS J\^si7i &q. 

(57) a^SI &9I 
1 

^01 eo(xib loi^i s^a ^¥9iuia: 
¥ er^a eiataa: 

^71 ^B^uia steoo s&a^ 8f¥i«ioi^a: 

4f5i 8i¥iflioii m¥oa s«faoi. n ^eoi a^a^ ?iioiffla xixi as sei flioisjfe «! 

s^s ion a 01 A). 

^8?iuib 9i£e S88ib s§£ ?sa& ass atH 

3 

a?» iM aoiAi. 

^pi gfog^i s^a ^e^wa sag □ Lii¥£ s^8i^ gjsjs ua a^e! e}£;^ ass stH 
lofl aoiAi, 
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